CHAPTER III REFRACTION PHENOMENA: REFRACTION BY WATER DROPS
RAINBOW
Principal Bows.—It may seem entirely superfluous to describe so common a phenomenon as the rainbow, or to offer more than the simple explanation of it that may be found in innumerable textbooks. But rainbows differ, among themselves, as one tree from another, and, besides, some of their most interesting features usually are not even mentioned—and naturally so, for the " explanations " generally given of the rainbow may well be said to explain beautifully that which does not occur, and to leave unexplained that which does.
The ordinary rainbow, seen on a sheet of water drops—rain or spray— is a group of circular, or nearly circular, arcs of colors whose common center is on the line connecting the observer's eye with the exciting light (sun, moon, electric arc, etc.) or rather, except rarely, on that line extended in the direction of the observer's shadow. A very great number of rainbows are theoretically possible, as will be explained later, and, doubtless, all that are possible actually occur, though only three (not counting supernumeraries) certainly have been seen on sheets of rain. The most brilliant bow, known as the primary, with red outer border of about 42° radius and blue to violet inner border, appears opposite the sun (or other adequate light); the next brightest, or the secondary bow, is on the same side of the observer, but the order of its colors is reversed and its radius, about 50° to the red, is larger; the third or tertiary bow, having about the same radius as that of the primary, and colors in the same order, lies between the observer and the sun, but is so faint that it is rarely seen in nature. Obviously, the common center of the primary and secondary bows is, angularly, as far below the observer as the source (sun generally) is above, so that, usually, less than a semicircle of these spectral arcs is visible, and never more, except from an eminence.
The records of close observations of rainbows soon show that not even the colors are always the same; neither is the band of any color of constant angular width; nor the total breadth of the several colors at all uniform; similarly, the purity and brightness of the different colors are subject to large variations. The greatest contrast, perhaps, is between the sharply defined brilliant rainbow of the retreating thunderstorm and that ill-defined faintly tinged bow that sometimes appears in a mist—the "white bow" or "fog bow/'
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